Electroacupuncture Enhances the Antiallodynic and Antihyperalgesic Effects of Milnacipran in Neuropathic Rats.
Milnacipran, a selective serotonin/norepinephrine-reuptake inhibitor, has been shown to elicit a beneficial effect in various models of neuropathic pain. Previously, we reported that repetitive electroacupuncture (EA) significantly ameliorates neuropathic pain induced by L5 spinal nerve ligation (SNL). In the present study, we sought to determine whether a single treatment with EA produces analgesia and whether EA in combination with a subeffective dosage of milnacipran exhibits an additive effect in SNL rats. Mechanical allodynia and thermal hyperalgesia were assessed by measuring paw withdrawal thresholds and latencies in response to mechanical and thermal stimuli, respectively, 1 day before and 5 days after neuropathic surgery. In addition, on day 5 post-SNL, time courses of behaviors were assessed at 0, 1, 2, 4, 6, and 8 hours after intrathecal (i.t.) milnacipran (1, 5, and 20 μg) administration. EA (10 Hz/1 mA) was administered at the ST36 and GB34 acupoints for 30 minutes on day 5 and the time courses of behaviors were also assessed at 0, 1, 2, 4, 6, and 8 hours later. Similarly, when treated in combination (milnacipran [5 μg, i.t.] and EA [10 Hz/1 mA]), time courses of behaviors were assessed at the same time points. Intrathecal injection of milnacipran at 5 or 20 μg exerted dose-dependent effects on thermal hyperalgesia but had similar efficacies on mechanical allodynia. Furthermore, EA itself detectably attenuated hyperalgesia at 4 hours after the application, but no statistically significant difference was found in mechanical allodynia. Importantly, cotreatment with EA and milnacipran (5 μL) produced more potent antiallodynic and antihyperalgesic effects than those obtained from EA or milnacipran alone at 1, 2, and 4 hours after treatment, indicating an additive effect. In addition, the analgesic effect of EA plus milnacipran was almost completely abolished by the catecholamine neurotoxin 6-hydroxydopamine hydrobromide (25 μg), which depletes spinal norepinephrine, and by yohimbine (an α2-adrenoceptor antagonist, 30 μg, i.t.). Somewhat surprisingly, the analgesic effect of milnacipran plus EA lasted for 6 hours. The study shows that, in male rats with SNL, spinal administration of milnacipran effectively alleviates mechanical allodynia and thermal hyperalgesia, and that a single treatment of EA has an antihyperalgesic effect. Furthermore, our findings suggest that coapplication of EA and milnacipran enhanced antiallodynia and antihyperalgesia by activating spinal noradrenergic systems coupled with spinal α2-adrenoceptors and prolongs the duration of analgesia.